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(57)Abstract: 

PROBLEM TO BE SOLVED: To establish plasma 
processing.in good performance by giving two sorts of 
high frequency waves having different frequencies to a 
plasma source gas using the first high frequency wave 
supplying means and the second high frequency wave 
supplying means. 

SOLUTION: The first coil 3 is connected with the first 
variable capacitor 5 and the second variable capacitor 6 
and constitutes the first parallel resonance circuit. In the 
same fashion, the second coil 4 is connected with a third 
variable capacitor 8 and fourth variable capacitor 9 to 
constitute the second parallel resonance circuit. The 
first and the second high frequency power supply 7 and 
10 are connected with the first and the second parallel 
resonance circuit through the respective variable 
capacitors. The frequency of the first high frequency 
power supply 7 is slightly dislocated from that of the 
second high frequency power supply 10, and thereby a 
new. electric field is generated in the plasma source gas 
so that the optimum plasma processing for etching is established. 
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1 kw, mmfe't^ -t^cdWJj i 5 0W. •y-t^^ 

5 8<D;MJS4 0°C£ Lfco 

[0 0 7 8] KD^a)WS i 17 5CDX^^>^iI 
Jgl4£}0. 4 5/lm/#"efcy* <PJ®OSlt^X^^> 
^tt*2*-e*fc (B9 (b) ) . |i]-<Di£#T*a>T 
Jl0)n + I^giv'J =1 >jg7 4<7}X*;/^>^jI]£[4£) 

=1 >H7 4IZ2TT&WS i 17 5a)X^^>yaRJ*l* 

[0 0 7 9] ^l:Ti(Dn + £!»i£it •> 'J =1 >!g 7 4 £ 
X^^>y*DX-r-&ftW 1 *. H B r = 5 O s c cm. fS 

tt* 1 kW % m2C0=i-<;u552 lcBJJtof5KH;ficoB 

*0. 4 kWt Lfco 

[0080] ::r-, m2CD=3^;u552 ^a>KJ^;£® 

ib|g7 3A<x^^>^SF4x*(7)Sa*ffll5L4fci6T** 
[008 1 ] n + ^ B B a y'j3>l7 40l7f^ 

y. fo±44SSSi (Dn-r ;us si iccfcyffa^o 

fc t C 5 "Ctffi L 1 1 *»SiA<tt», fc£lM4#*<7) 
;jfLti(^J:orv l J=i>Sffi7 1 |zSt«ftS*t*o 

[0082] -r^->«a«*<it/ra-r4^y- h» 
ibis 7 3 0)X7f>yas^±»t*fctf), v'j3>i 

ffi7 1 Clin + S*e«v'J:a>I»7 4fl)i7f>^i: 

[0 0 8 3] -<^>CD#^li^< . v'J =1 >^t5 7 1 IC 

tz&b. ffl)liiy'j3>Sfi7 i difii^s'Ou. o£ 
y. m2C0=i-r;u5 52 i:«fc l JM>ltSCi:tftf*4. 

[0 0 8 4] **JfiJ^lBlwJ:*Ll*. S2fl)3'fJI/5 52 
a)SBJaa«**TlfSCi:lZcky. n + 9»Mv>j3 
>I7 4a)X^^>yajKSTIff y— hlftH7 

3 d *ff & x */ ^ > VWRVc £± If * - t tfv # 5 o 

[0 0 8 5] mtz. TSim : &'U7*mtl\£l 0 OW. * 
'Ja>H7 4<DX-/^>ya$gfi£jO. 3 5/im/», 

[0 0 8 6] I7f>^ttl*l9 (c) {ZTjktk? 

\z x aiia«aBt»ofcR»tt*a)-c»y, 1**3*4. 

(Critical Dimension Loss ) *<8ltf>Td>ft 
I* Z 4. 



[0 0 8 7] *Xffi»Si::J:tLl£. 53g§8R(i] 5 

^PtXSSK m2CD=l<;U55l . 5 52 1^**1* 

*Ur 1 kW-^oQi/fflLrfTft-pctfZcfc y . m 1 . 12 
letter +»fcffi<-c*4^f>-cfc4. ftitwizii, 

6 7 k V^TrTIf bil4Ci:/i<»A^fc. 

[0088] xbc:. ^f^xvfitasigyiiLfTfeiv 

b *ifc £ 5 3 ;Hr» ofciP-va >0>fi8M±* H 

[0 0 8 9] *fc. 2(Z)WffiA<fii]tL-C. 
[0 0 9 0] Sfcf::* ^B^CD^X^tea&^Jbtex 

vto&^ttfftfr^tzo ::©<): 5 fcastesteica^fc* 

(X 4 0>XME»tt) Hi 0(4. **W©S4a>3gJ£«£«8 

4o ftfe. E8<D^X^ffl«S«£Sl£t"4fflttl::l4 
U8i:|5l-fiP^S#Lrfey. RllttttniitRti. 
[0091] *HJfi^®-ei4. =o<o=i-f;u5 51 -5 

53 ^ffil^rt^^o mi©3^;i/5 5l 14S 3 (DHJfi?^ 
SgCD^ti<t^i:-Cfe^o m2CD=l^;U5 52 tl3(0a 
-<;U5 53 £l4SfcT«ft*tLTl*«« ^<DjS*<»3(DSI 
HM^I^^t^^o Z(75m3CD=l^;U5 53 l4-f> 

e—- sr>^HS-»6 43 *^L-CKSa«**8B»5 7 

[0092] ^bic. *s«fi^ffi-c(4. Kjaa*fiS5 

8 5-lc«fcytt*B»JWLrftSffl;fi«*itffl»5 7 1 -5 
73C:emL-Cl^£o 

[009 3] ^fc. S2(D*X8Aff8 6i:v^ , 7-^ 
'V K8 7 SILT, m 1 CQ=J-f;U5 51 «tm2CD=3-r;U 

552 fca>iH0)tt*3^6K2a)* - x*aiA-i-4^4:*<-e 

[0094] K8 7a>##7>qfc#ttiLni4 

[0 0 9 5] *HSS^S§"e(4. mi<Bzi-OU5 5 



(8) 
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ic±ffi(z>*D ^ £ Htz z?3 x^ &mmm£ m i*fc« 

m m I Z * $ tL * r ffi ig (7) ^ Q -iz X <D - fig ( C fig ffl £ *l § 0 

[0 0 9 6]{U*. 9 1lih7>vX^f(DtT (^FU 
^) /b*ff2l££;ftf::8^>^g(Dvy 3>gffi£^LT^ 

=3 9 1 % m^ftM&mm 9 2 &<£tfm 1 <r>±m& 

n^CD±(Z(im2. m3(7)firBl$fe^M9 6 f 9 7 ^)}^ 

zti. c4x^>nn$g»K9 6. 9 7 izmattsiitz^^T 

JU£tfr LTM 3 CD^JHEfH 9 8 A<m 2 (D^MIS^ 9 

[0 0 9 7] COJ:?!^ &JR m^<<T>m^\tA I 
^^fflLt^^) iB«$f5rii3b^a^.±.(f4Ci:fwJ: 

[0098] ^<D&5tewm^m-m<D&mwzmmtf& 

I^«a0)»*f4. 1^19 4, 9 6, 9 7CDlfiaip 

[0 0 9 9] -ZCDtz&blz. m&xitmigtDmmmm 
(ItlbB) l=F*ft%»inLT«R«*fc£B*lt**« 

-trX->>/Kv^A^^im> p. 1 3 3. 1 9 94^1 

[0 10 0] ZZXIZ, C<D«fc5ftF*<aS*DS*Lfc«R 

*?\ g 1 AS 8 8 <!: y -V 7 K 8 9 $1 

LtC F4 Ojftll 1 5 s c cm) ^ O2 (;)aS2 0 s c 
cm) S2(D^XiAf 8 6<tvt9- 

^ K8 7 £i!LTT EOS (f F7'l b^v ■ ^=z> 
j^M 1 5 s c c m) <t O2 (5«[m3 0 s c c m) (7) 
;1^^J#AL, #Xj±*j£7. 5m T o r r 

[01 01) ^icH 1 ~M3 co=3 -r;U5 5 1 -5 53 IZ 

filfhaa»1 3. 5 6MHztliMi^1. 5 k 

w. o. 7kw, 1. 5 kW(0ftH»£Hian-r*o ISfti 
JIgffi 5 9 (i-tr ^ 5 ^ xMcoif -v v- d cfc y +Hz ^ 

5 8lcEP*PL/-SJ§«/^TXfiS*ia4 0 0 
kHz. H2j 1 O 0 Wtrfe^o 

[0102] znikft^f&mLtzifemmmnmnmt 

5, ^^^CD#^^^^"TS i -F/S i -OI£fcl5 



*fi«SlcMy»fta?i*4^:#<D«atta)*fclSHi:ft 

[0 10 3] *SIJfiH$«l3«6-3T]«IK**Lf = *6aaiKS 
— SRU^ y~>;u— A(D#@mictfeMLfc/)<o Hgfc^e 

[0 10 4] z<7>J:5ftffixfc*KA<artelC3&of=S* 
f4JaT(7)J:5lr#^^H4c ^XlAf 8 8^b 

#A£*LfcCF4 t02 (D'M'SJjX.te. Ml <D=J-f ;U5 
51 ■e±fi8*tl/i:^X-7lz«fcy»jg$*L. d+UCj: 
y. F, CF X (x = 1~3) . O, CO, COF. — 

[0105] co<t#. &fitfi&o>si^>y 3>Iffi9 1 

2 5 0°CiU-tir*Q^^ti4o SS^^fcy'J^^Ifi 
9 1 tt^lCF^C F x *<BFGMb*1*l£JRj££fiC 
To 

[0106] mico=3^;u55i mizitmmE. 

[0 1 0 7] Ztlt>a)^V^><?&fclZ£ tj. Si F x 
(x = 1 - 4) % fe4LM4S iOFl orSiOF2^< 

$Lf$.TfZ>o wzmzcDfi^mx^QQ&vmxzMzT 

EOS<i:02 <tCD;l^^rx(4. HiO=i-r;u5 5i x± 
mZtltzZf^X^lzJ: VftM±&Zhtz^ l &mt&^ 
i\ £t>iz. 12, m3(D=1^;U5 52 . 553 Kcfcy 

[0108] M2<Da-r;u552 (4m3(D=3^ 

;U5 53 cfcy«A^#<. H2(D=i^;U5 52 tflfCffl 

^^r^4fliUc8 1 (Dflgfl-eii. ^-co_t^j:y ^7X7 

[0 10 9] $ ^>|C X ±S5««8 1 T^mZtxtz^l-ls 
3b<v'Ja>*tt9 1 60a®£-CHISU a®lzqR«Lfr 

*ssya^. s^cDiiiNH^&ai-r^dr <t tic. situ 

[0110] zcd^oizlx. zf? x-?i&m(DQmzt$ 
\+&7^x^®mm(Dzf^x^ttt±£fflmx£, Fmm 

W v U u ff^t L/c ^7 ?M 

[.0111] &tz. 12, f 3(D3-<JU5 52 , 553 
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r C £ # < , Iffll:IoT^Lf;^7X7»S 
[0 1 1 2] m 1 a>=J-OU5 51 <D±$lVlt&\Z. 

[0 113] -tlB^P-tzX-C§r3>r>U5 5] -5 

53 i^ffi^-r^sji^a^o&ffifcotNrii. sr. s 
[0114] zf^x^'mm&toizzfu— ^fSAht, 

x^ss^g^^fe^ek^icr-So i2, m3co 

ZJ-OU5 52. 5 5 3<7)(i*§CDrtLl*. ^tt-PfUDu -f 
[0 115] &|Cft2« m3(D=3-<;U552. 553 CD 

*»afc«*©ttfiH«fi**.ri-. mi (7)=i-r;u5 51 
(DfliS^S^iCD&tS^-r bLttKo c<z><t£4,*£li y 

^x-7a&jtf*aftLrL^<A<. zc-ctt^x^wst 

RfBOBfttt 

mmm. Rattan) saifcrft#irK3tr*o 

[0 1 1 6] *3EIS1M8-Ctt. SB 1 <Z)a-<;U5 5l 
*§*<0<7)B$. m2CD=J-T;U5 52 <Dft*g£0° % X 3 <D 

a-ous 53 cD<i*g£ i 2 o° <b Ltzo ::r% 

1203 -OU5 52 . 5 53 (DtetS£^L< Ltz(0it. 

«&«K»«t»j£r*sp»i=ttig8. mi otm-zmz 

[0 1 1 7] *3Hfc»tt7?tt % EOC0=i-r;U5 51-5 

54 Z&mLXl^&o mis S2(D3>fJI/55l , 55 

553 l*X/W^;M*|cB§«{*ffii 2 2JtlzBB«S*u 
m4<7)=3^;U5 54 lilgSUfcRff 1 2 3CD0IJM(C^^^ 

[0118] §a>r^55i -554 l*-t;h-F*W>fcf 

— y>x&^S6 41 -644 ^^Lrsjaafiaass 7 



1-574 KSSMtatfttteSixftJ:^ 
[0119] Sfc. *§Ugff2®*C(i. -9-42 ^58JH 

/<;uxaiE^^r^^mi±m^i 3oic&$£lt(^ 

cco^Si±m^ 1 3 oiz£ y % -tl-tr^^ 5 8iz^m 

^<d^ ^ ^^xiz^s^w v (DMmK^mm^izmu 

[0120] »iz±no>ta<mfAts*itzzf=pX'79iim& 
esffli^=-i f ^->aAi=oL^riftwr*o ^x^&ji 

i5 1^CBF3 #X J#At £ <h<i: 4, |z. IK 12 
C7)=3-<;i/5 51 . 5 52 IZ^I1;J^®^I O. 8kW£SlfiQ 
Lt^7X7^l, BF3 #X£#jRL. B + 
>££/&r3o C<7>B + >f :f>£-tf"tz:7£ 5 
XiEJWLt, ttlS^5 9l:^ii:LTa)B 
J)iAt§o 

[0121] &A^£[*tHr:/£ 5 SCDEpfamEE 
ISi*5 9 <Dm&) t*f ;$Alli^7X7^b?l 

[0122] fCt, ttlSI*5 9iff < (D^X^ffi 

6J*Jit^fc«)[:, S3, l4©a^jl/5 53 , 55 

4 £*iJfflr& 0 r&:b*>. m3C0=i^;U5 53 fCfiO. 
5-1. 2kW^t(Dl^?^L, l4(D3<;i,5 5 

4 Izlifs 3(D=)-OU5 53 (tliLTO. 2- 1 kW(J) 

^x-7ffijs*<ffiTr4a)si»jjtr*o 

[0 1 2 3] fr< L-c*H«6fl5J8(c«fc*L«. »«asSi* 

5 9(D^^x^s^^^izm2CD=i^;u5 52 {z^n^ar 

X^&^ttfvimzU&o Sfc. 1tacD=3^;u5 51 - 

5 54 £ffifflLTl*S*=tf>* i$HR®5 2, 

12 2. RWtfcHWl 2 3«(BBB<M|J#a>Sffi-eJ8± 

\zm&y^x^mmm&<Dmm%f££^m&®vfc 
[01 24] *mm%mo>ttm*. msummLT?*? 

X-?&Bto>&-1i£&m-?Zzk\zA:i) % ^FbirS^S! 
H + . 15 0, 1 5 1 l*vu/ -f K=i-f ;UT?8t^SFtlfc 
5 0. 15 1 (DtoMtZltffiJsfaCDM&tftel&Z 

ti&o 11. a 2 (Dmm^E 150, 151 {i^-n^m 

K |g2(7)a^;U5 51 . 5 52 a>*HSiJ{Zia«aF*iTl* 
[0 12 5] afZ±E(D*n<l»jacS*tfc^XT«l31SS 
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[0 1 2 6] I'Vf ^WXt LT. HBr (150s 
ccm) <h N F3 (12sccm) t 02 (7scc 
m) tfX^GEffi-T&o 2fX(E2)li 5mT o r r 

[01 27] *icseaB35 5 71 iz* yjgafcai 3. 

56MHz. 1^2 KW(D^Jg;&£Ml O^-OUS 5l 
1=91*0 U 72 !=<fcy^;£ifc4 o. 68M 

Hz. a^32. 5 KWC0ftJ9)ift££2(D3<Ol/5 52 1= 
EPfiQ-rSo /U7X*486 Ofr cfey*-fe^* 5 

8 (C(£JU;j££fc 500KH z % 8 0 0 WCOKfflS/ W 

rx^Mt^o a«aas(*5 9 (zc-ctts/y 

[01 2 8] *H!fiff$ffiO)BMa)fc«>icii535»Rtt5 

f*5fi(D53SJlPJlB5 2<DrtifT*^2 0 0 G. 12 0)11 
5 15 1 G)*Af*ifia>5K»RtB5 2CDf^i|-e$^2 5 o 

G <h ft 4 * a 3£Jg£S:3£ Lfro 

[0 12 9] Za>i§^, 53£«R«5 2CD4 3 'Dffl^5fiT* 
0>a*!ifi(*-€-tL-F*L|?l1 1 5G. 1 5 0G-efcofr 0 

21fflT?l?11 2 0Gt'feo/: o ftfc. X^JtCDEj- 

[0 13 0] C0J:5ftftttT, v U =a >at*Eil=»* 
T hU>^3l£»J*LfclML i-;f>y«2. 3/u 

ttl*3 5r*fo l J. «SO. 3 //nru 9 /imWh 

[0131] £ bC, 2fl)rti(DlP-y 

[0 1 3 2] *5gffifi3S8<0i§^ »2(D=l-OU552 ic 

[0 13 3] C^et^^Sil^^^tt, *H!£fl38B 

(Dtfc^lC »8UD=J-OU5 51 , 5 52 JSffiLr, £ 
fcKRatte <t l5l£¥irft«S£ 4 - £ 1= * y . 
S^ralUM y 9S§ x * ^ > ? :?n -b X 3&<pJSg £ ft 4 o 
(S7 0)SIJ£^K) Uli 4fi. *5eW<0S7 0)S«6fi£!B 
^Xv*nS^S (x->^>^tt«) <D«£B§fg/£ 
£^-tfSxtlU"efc&o ftfc. mso^x^toMSSt 



[01 34] i + , 1 3 4. 1 3 5. 1 3 6. 1 3 7li 
f^lS^lCifiM^^fcm 1 ~m4<D7>ir^=J-OU£^L 

r&y. =i-r;n 3 4- i 3 7ii^JlS!co=i^jU^:i^i 

4 4 ie^o^— ;u K*M 4 3T-£fitLfc«j£l=ft-3 

tl^o cti(i=3-<;u*{*i 4 4*<itm3f^X^irBS$ 

Hrx^^v^^tL^o^RSC/t^r-fey , 

>R&itjb<@tfj£ft£o 

[0135] xiz^(D£5izm&£fttzy^x^&m%i 
asfflt^fcKftiacDx^^xfsaizoLXTKwr^o 

l7f>WXt LTI* C4 F8 (Si1 Osc 
cm) <tCO (,i!2 0 0 s c cm) £ GQ;!^;tfX 
fflU fi^KJlitl OmTo r rdfiS-T^. 
[0136] *1 -^4 C0T>i^=W;U 13 4-13 
7{C^-tt-?tl®^l 1 0 OW. 15 0W. 2 0 0WCDKJ^ 

a*Hi*D-rSo jaa»(*2MH z-e*ia-ca&^o sia* 

bS4^"C(D3'{JHiftlftl1 OOW, 150W. 2 
00W<hLfr o ^^(^. 3^JU3 8!:|j:8 0 0WjEp 

*jp-r£o ftfc* cicDa-on 3 str^ft^-^u 3 

4-1 3 7li(5]|lttlZiBM^ttTL>^o 
[0 13 7] 5 8 1=1*3 8 0 k H z <7>{g 

^&B^*^JtoLr^^x^r*±jS$nfr^^>*»«i 

aa»5 9ir5!#a^.x^^>ysK$ffiais-a-s 0 c 

(D^&lUcfcfttf. 3 4-1 3 8<7>rBlCO^r^lC 

i^l^JtcD^Xv £ti£ 0 ££>(=. ^5 

Xv4&31^5 1 <DfflOa<D 3*01*5 2iZ& y % ^X^ffi 
11^5 1 a)^PlJ®^ifi{ZfcL^rtit^6 ^ ]^L^^ , ^X^S?^ 
(D^X^^jS^^^f-tfXC. MU1S#4 9(7)1152 
6p-e<Z>^XvSSJK(BffiTA<ft<* fi&#>Ti$J-i4& < x 

[0 13 8] ftfc. ±IES3-»7 0)Sejfi^!llT?l*. m 
»(D3^;USHtt«I=BB«Lfc3&^ C4xf4R»0>*&— ft 
^7X7^gf4lilL, RJ^<Dtt«i31»(**19-lz^ 

ufcy. sss^effiSissLfcyr^ctiZcty. a 
iuicepfti-rsKJaassfck h z^685kH zT-^iD-r 

4zirc*y. gtta±j**>3fvXTa>ffliHi»*a>is- 

[0 13 9] ±EK3-K7<D*as»IB-CI*. ^ 

[0 1 4 o] 



(11) 
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j«a£^xva*^ic#*ftzfci= < fcy % tMiift 

[0 14 1] **W (»*«4-H*3S7) 

&tt*£'l*$ < V$Z>(DV. xa — ix3 >(0Sg±£R&jt 
[BBanWttKH] 

[B1] *«W©JBia>S8Jfi»tt!=«*^X-7««« 
«(Dm«l«£5F?-«xtB 

[i2] *mW<D$im&7*'f&&W&i*±lZ&it%>JLy 

[13] hi a)^7X7»fflsisffl^fciyf >y» 

[B5] S4(D?7X7ftl81S±A^fifc«iH 
[16] B 4(0:7^ X^ffl31gB£JB l^fcx 

[B7] **BHa)ajiis*-ra«Ba*i*±irfeit*x^ 
*>y«ita>#*B 

[is] ««na>jR3 0)xiig»n(=a«^7X7«Btt 
■ cd s pga js s ^ -r *i a b 

[19] H8fl)^7X7B181iffll^xyfr/^ 
Sfa^MrBB 

[B1 o] ^WflOK^flDjRltJMBlcfllS^XTftB 

[in] b i oo^x^&asga^m^-cflSjjS-r* 

■?/<-<X<Z>«ifiS^-rBT®B 
[112] **W<DK5 0>*lfi»|||C«*^XTflHl 

S*«a>«««fit**-r«aB 
[113] *«wa)«6a>*l6»ttic««^XTa« 

3t«(D«lB8«tfiKS^'ra^B 

[0 1 4] *^<D«7 0)||jS6J^»|C«^^XVftl« 



tt«a>«B6«***-i-**B 

[B1 5] ^^CD1^^#^^^XVX^^>^®<7) 

«s8«ja**-raaB 

[ft*a>BMH] 

i —fliS^-v 
3 —a i (Da-ou 

6— JB 2(DpT^=i >^r>-9- 

7— a 1 (OKSiftttdS 

8— 13 (DpJ^=] >-x>+i- 

9— ^4<DpT^=i >+f 

i o— * 2<z>Kffla«aa 
i i — a«is*(* 

1 2—-tHz^* 

1 3---^^;jS/<^TX^;1 
1 4— «HiR«S=3 > hP-7 

1 6-*— *»^tK>^ 
1 7--EE*jft 

1 8 •-•M 1 0777 □ — y — £ — 
1 9»l2©777P->-$- 
5 1 — ^X^fllSS 

5 3 — >f— 

5 51 — % 1 (7>=J-f;U 
5 52 -S2(0a-f ^ 

5 6— snassgas 

5 71 ■»»10«««*iM 

5 72 -K2©aiJBa«*itM» 

5 8—-tHz^£ 

5 9-a«9£(* 

6 0-/\V7X^ 
6 1 •••tfX^A! 1 

6 2— AJS?-* >'< 
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